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(54)Tit1e: MEDICINAL COMPOSITIONS FOR TREATING CARDIAC DISEASES CAUSED BY CARDIAC HYPERTROPHY 



(57) Abstract 

Medicinal compositions for treating cardiac diseases caused by cardiac hypertrophy, such as cardiac failure, ischemic cardiac diseases 
and arrhythmia. These compositions contain, as the active ingredient, substances capable of binding to GC-A which is an NP receptor and 
promoting the production of cGMP. Examples of these active substances include natriuretic peptides such as atrial natriuretic peptides and 
cerebral natriuretic peptides. 
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-e a & ffi m m m. m * m wl w a «r k *t t- s m mm. n. t # a. n z ^\ 

£ IflL «8 Id KB 9 * * < t^Ettc^Il^xL^t < ttS. 

lEMtt £©fft*5*a< 2 . 5 ~ 3 f&(c±#f-£ d i*<*dW LT^ £ ( 
111* £*g*t, P37-45, ttiljftJcfl.' E&S> + -* 

;H±, 1997) o ftoTs il&©&!IE*©^;&£#P$iJ1-£> fca^tt 
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> ^tt tu » £ it * -r £ a ft a & us # ± k ffl ^ &nt £ fc 0 l^l 

te*<t»s B & ft tt B * ffi # # & *U 2»w&&&#3&n 

0 ftTV* 5 (Packer et al., N. Engl. J. Med., Vol.3 

25, pl468, 1991 ) „ 

> y I I > 7 ;P K x x a y N x > K -t? 'J > > '< v ~f V -y > > if 

afoiw^-otfc *k # - © h ? k *t s }§ & ft e # # « 

4t5»*-p*«7vy*f wy^ftR* (ACE) ©PI* SUM: 

> tt^^e-r ^{C^J^T^flE^©HffiitS*fflI$iJ L (Brilla et al., 
Circulation. Vol.83, pl771, 1991 ) s B£tf:8*J »c h 

^H£ftT^£;6< (The Save Investigation, N. Engl. J. Med., 
Vol.327, p678, 1992 ) „ * © 8&H tt* £ + # tt t> © £ tt f Z. 

O 

fcRfc* *fctt©i&**ffoTt>*tt&*£0!&£a 5 ^K©5E 
t^ttSSttfctt 5 0 %fcii LT^£ 0 fti£x> KHr U >Jt!ft* ( 
Ito et al., Circulation, Vol.89, p2198, 1994) ^'<V^l/«r> 
>&in]|| (Tomura et al, Circulation, Vol.94 (Supple. 1-264), 

1996 ) t<m®*TJ\s\z&^xkm-k®%!&zitoffltz> z tn><n& 
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IS SH © ffl * 

# o t> #feBJJ©g ft li M £ © St #1 © f£ Je it M M 

L < ii, t F'J ^ AfiJ^^y f- K (N P ) %l®WT*& h G C - A 

ANP 0. 1 u S/ k g/ftXte 5 -x£ 1 Mm 

L *:*§£© S h a ml, ^IP&O'A N Pft4S©S»ii ( 
A) > SO'^tt MJ^Aili (B) ©&l$&'fl:&**E|-efcS 
o AliShaml ( n = 1 9 ) Attjlti^ (n = 20) ^ • 
A N Pi¥ (n=l 2) ***^t. t/^ §{S(i¥^Iffi±^*^ 

T, 2 flMftJ: 0 A N P 0. 1 u g/k g/#Xte 5 
=i-x£ 2 jg|Hia4 Lfc«^© S h a ml¥, JtlHRa'AN 

(A) , i^Mll/ftlJt (B) > 
£ft»/ft*Jt (C) > £&£S*/f*MJfc (D) ^r^t0T*S 

p<0. 0 5, 0. 0 l?ShamSi©IBIi:fl8*<*4:i4 
# &tf p < 0 . 0 5, 0. 0 1 -£>tfJI2* tvffliz 

t**j-o A N O V AO^t^lSi:tt 
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ae[ L tz o 

*flii=K SO'ANPS^SpOSilili/ftlJt (A) , 'st h * tf » 

Mi (b) %7rstmT&& Q g Mv>¥-%zfe±mmmm$:7fit 

o *Rtf**te&*p<0. 0 5, 0. 0 lT'ShamHtOfeli: 

tti^isci^^u #stf##ii#*P<o. 0 5, o. o 



t v v *? kmrni-? ? v (np) gg#-e*>£ ?*7x 

U ;l/ • -9- ^ 5 - -b* A (GC-A) tcftfflU 9 V v 9 7T J 

„ ifii « rt s fti ki s ifii « » jk «u as . mn&nnftmmi&^G c - a 
* $ m & 3 $ # fc «g 3a > ttz&*nm. »m> nm& 

If) IwjfctoU -f > + •> a > L/cRUc:> cGMP#8?H3l 

T*5*X*i?xxf-5--e©PlS»J#^T - C (1) fflB&ficG 

If Ht, Xtt (2) G C - AZftmt L < te*I®©Jg 
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Htffcfc^T^T- II ;U • Iff ? ? --fef & £ ifM £ t & C t ic J; «9 

tt*>\ ±fESi)£#&(i&*D©#&£ffl C i#T'£> #J;Ui\ Mi 
namitake, Y. et al, Biochem. Biophys. Res. Commun. , 172, 971-978 
(1990), Furuya, M. , et al. Biochem. Biophys. Res. Commun. , 170, 
201-208(1990), Furuya, M. , et al. Biochem. Biophys. Res. Commun. 
, 177, 927-931(1991), B if $fg €> B 101, 309-325(1993) 

i Lt N &*i< it* v v v kmmi'ff' v (n p) a^tf&n. 

M tc J? £ L < (* fcBte*- h U $ A fij^ 7 f- K ( A N P ) *fiftt 
h U ^ AfiJK^^f- K ( B N P ) f^Hf^So 

ICANPiLTin 8fl07;y»«fchS5h h S 3fe a - h A 
NP (Kangawa et ai., Biochem. Biophys. Res. Commun., Vol.11 
8, pl31, 1984) (S£?'J#-^ : 1 ) * 5 «y h a - r A N P (Ka 
ngawa et al., Biochem. Biophys. Res. Commun., Vol.121, p585, 
1984 ) (IE?iJ#-t : 2 ) fcffl^S C £ ^ *fft^JC«5 

Ft LTIi, AN P© y y (C y s i:So' 

< i?x;l/7 < KJS^©3^J5fe) &tf'J >ym°MfcM< C * «j SB * W * 
Klf*ntfi:^o ^^^7°f- KiLTIifl-hANP©7 
-2 8S©7^S^S^ft^^fF (E?lJ#-t : 3 ) A^tf 
&ft4, ANPi Ltti#l:h hi*Oa-hANP^SH^o 

£ fc> B N P t L T ti 3 2I©7W»J:5<£5k hBNP (Sud 
oh et al., Biochem. Biophys. Res. Commun., Vol.159, pl420, 1 
989 ) (|£?ij#^ : 4 ) 6*1-5 <> 

±E«BS (fl;Ltf , a-hANP) l:|57;; KETincS^g 



5 



WO 98/34636 PCT/JP98/00483 

£tUc^7f- K*< A N P ©g£ft-?& 5 G C - AlCftffl U c GM 

o 

ifc, £tt^7f- Ktt^fcfr&ttttfc** • »«3nfct>©> it 

Kt^SS. C tl b © ^ 7° ^ K £ LTIi, MIE© ©©flfelc, 
*x;l/ANP (E5IJ#-t : 5) , 7^BNP (@e^ij#^ : 6) , 3 
•9 hBNP (B5?iJ#^ : 7 ) N —7 HI N P (E^JS^ : 8 ) tt£ 

t MJ-JA, #U7A N iJf-)A, ^;U->7 A^©&JS&, 

(i N *©Wa&jfc£fcf&S4»Jt©$*JB<i: LT X(i-e©E^Wic 

8:4* $5^rt&4£ L < tt&T85i*©#&n*8:4F:£££ «fc oTifc 

4»fcS§ L/c 7 p * 7-fe;u£i] t LTigPS4-r 5 C i t> WUfeT? 
£tz. W.m. STtt^OfiftfH^ottl^&Rftti: 

ifeia^^a k-zimx'&Zo z<D®&tt£M, ^^^7p-, g 
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0. 1 /ig/kg~l 0 Omg/kg0$Eit&^t^:i^t^ 
s 0. 5 ix g/k g~ 5 m g/k g 7? 8: 4 3" S ® # $? * L^ 0 

A N P tt&K J: *) ti, Tkmft?® ft 18 & Ifa E © P 6i5 

tt tttPJ * * t * ? f- K*^t>"7*4o AN PO^IftlilS^ 
ffl^7~U;U'-^^^ 5 - -t? HI it * <h *K GC-A*5lMiNPR 
-At»$tlT^5o tf-fcfrfc. AN P liG C - A {e:*£& L M 

x itatfAN p*£j&<±#*5 c t*<jne»nTv>So anph 

IE S & 11$ 77 it £ £ LT6It^)j!cSn5A^ &B*i*lctt&£"7?® 
ANP^^t^B^tciito^So £©£ ? fcf5tt0ifcSfc#^££Jt 

it $ ti a n p zft&mmt u -c £ # i» » wic # « 

jm (i-24 &ibd os^ia!) an * a a ft ffl & *j r ft e *< * 
iu &m<D®*m. «ftwri<«jt*n, im ft » «s & # & s *< k & 

TttE &*>»C3 tlT^tt^o — 2f> Cao bttANP^ in vitro te 

S (Cao et al, Hypertension, Vol.25, p227, 1995 ).*< N 
*5V^T*fc** ($J 7 0 %) J6, E * © * >b m (ft t>J £ 

* * & 85 IW IS © IB * l£ *t * -5 A N P ©ftffl tt*£;|*tf 3 ftT ^tt 
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jg (c. A N P <Dft®ftM&M$t 3 > K^y^ 

-t' (NEP, EC 3. 4. 24. 11) © PI § ^ * ft # 

B*»«ffi*^t;im$n-c^«*<, ccD^oito* an p 

*JK©±#M:9jtt"ett < x NEPIiANPO*tt&f^5y 
* - > ft £'tifc© ^ "f * V*JU*y CD RSt tc bfflt>2> Z tfr&s WW. 

^ANPOf^ffl^RlftLfcfcO^i'^^tiW&^Ttt^ (Willenbr 
ock et al., Hypertension, Vol.27, pl259, 1996 ) 0 

C© J: *> tc, gj£ANP^©*>©©i8:^-{cJ;«9 & IE * © ffc g j&< JW 

«t <9 A N P J«&4tc J: 5&IE*3fc£^|»&SRtf««$**l*W 

Aft © Jt ill tt £ ■ * OSli:,koTt)fct)$tl5o Kt, ANP 

©EftffiS&r**fOl/fciD;tT&aB©;£fcfc «fc 9 SitiS^IE 

©&E*»*l»**fcI* Lfz 0 #*7*;i/-c?M;*tt&*£©± 
Sttffitt©-o-e*SB-5 oifelt^cii^, AN P©W-5 o 

XiKliSp r ague-Dawl e yi©9ii«Itt7 7 h £ 
m^tz 0 * > h /< Jl hf * - ;U + h U «> A ( 4 0 m g / k g ) ©MIS 
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WlMZMtti £ i±"> £ £ © *» IR M © « £ * #J It L/co 2 1 GaW^- 
fe * 1& HSU:: ?ft *> ■£ , ££©R»K US"? <h L 

% *©&&i*$h-£3I £ & < ata^ * m & ^ £ ft tzo 

■f/H:fcH»t(ic©<k 9 ttKS^WflRHE^CJ; 0 JR US SB Jfil JE # ± # 
Us ftlK © & Ji ffi a< ig LT, a-&£©B*a<£i;*o [Sh 
am-operation (Sham) ] #KttttS&*»JlR©*Jfll©*&lfe L fc 

o 

2 . A N P ©&^#& 

^ > h /<;u b* ? -to* Y U A (4 Omg/kg) ©IKrtS^ 

Lfco h hSANP (a-hANP) (i 5 % ;U n - X (;: ig L . 
0 . 1 g/k g/#©ilJg-£#Jirt L/co ftifcSI&tf 

Shaml|{C(i5%^;l/3~X^2. 5 # 1 /#©i££Tft^#)Dfc 

3 . 

St ifc & 7 % h /</!/ k^-;^f>J-)A (4 Omg/kg 

) ©ttKrtift^icJ:07y h & U SlllC^Jif^* 
f-fJ^SAU E h5 >^fa-t-*^ L T lAl EE R & tt « 
£$J£ Lfc 0 *©8U Mfpa-hANP&tfr a t ANFSS 
RtfAN P <DMMfHffi%ifcM<D-te* > K ^ * -t? > 5> + - T * -5 c G 
MP*K£a!lJt"*-<6fciM;: N 1 % (w/v) EDTA* 2Na&tf 
5 0 0 0 KIU/mlO7^nf-^l/l 0 S*£t?&ltfl[& 
ffl ^taili «9 Jftlft 2 m 1 ^SKlfco &LfoteW.% td 4 °C(iTii 
i>^lU ^^n/clftl^^- 8 0 ti:t«# L/co M*a-hA 
NP, rat AN P&tf c GMP te> ZftZtlVia - h AN P 
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V¥tfnms tt r a t AN P V V ¥ JM ft ft ft * * is - Jlfc c GM 
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&&2&H©H®:£fc 

Hi* KM: Sprague-Dawl ey|ffl9 iitSMtt? »; ^ 
ffl Wc 0 ^ > h '*A/ M 9 - Jl ± b U * A (4 Orag/kg) © K j& 
rt ft 4 K «fc 0 5 <y b£jfc»U i^fii:@£l/:o MSP*. 

flic 1 8 G &tt£r £ J? A L s * IR ^ i: Jt » 3 -ti\ HfrM*> + > h 

ft}** *> t > b ©^^c(-ct 5 , ilffidU^U ^M©iI^fifA<lt 
*LTx Stl, £&£x £ & ^ © HI (c ft # ^ }jd *> <9 IE* 

^IC M&© □ ^ 7 >X*<fi^ Jill jft *< W 

MLs W D -o $11%: & o [Sham-operation (Sham) ] 

2 . A N P ©ft-S-^sfc 

BE ft fir H HE ^ t x * © # £ £ III $ © £ ft T? ft 4 L 0 

UWUfeTtifiz, ^>M<;bh^-;l/t h'JOA (4 Omg/kg 
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M&ffliJ/gt&fc&i;:, 1% (w/v) EDTA • 2 N a Rtf 5 0 
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TUMi: «9 Jftltt 2 m 1 Ltz 0 MmteM^fc 4 "C^T^fr^ 

&[/rat ANPSSli, Ztl^tlVia - h A N P 

Cfiar a t AN P W ftfnffiZm^tz? ^U/T^t^l; 

^/s V ^ .J . y j, mzmfe itzo z bic, $ m m $ij s © ^ > h'< 

£fli]5£L*:gU 4>K£$tiiU S^Ss &>bM. G>b£s 



BtT^ # f£ Bfl £ H |fe 0lj <fc <0 M ic ft ft ft (c ifc Bjj -<)- So 
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*i:J"j3>*f-f^*iAL, a-hANP 0. 1 # g / k 
g/:5K Xtt5K$Ol/3-**2. 5 a 1 / 1 MmWfa 
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£ Ifll W & i>t ® if * tc «k 0 S h a m»KJt'<WS<C'R*J8JlllE©±# 
^Ibtl^ ANPS4ia>) £ ©jfaEE&ftlc tttl& 3 ft 

Kfr^tzo »M»Ki43^Ttt S h a mi¥ <h Jt^T 

MMtfJttn U Lfc£&M*/#MJfc (m g/ 

g ) t> 2 . 0 1 ± 0 . 0 3 £ 2 . 3 4±0. 0 7 [C^itf-if* L 

fc*^ AN Pfik4»T?ttiEi>S**©JiHPttil>tt < x 
#Mlt (m g/ g) it 2 . 0 9±0. 0 4 £ S* HR # <k Jfc ^ T W * £ 
'^Zfriti 0 Jfc ic M: £ » IBT? £ Jl f* tt o fco 

ANPa#»JC*J^TS47 Bg©JfilfR+a-hAN P^gte 5 

0 2±7 2pg/ml (3ft 0 . MnM) T^W:o ANP 
©*IHJi&rtt*f8£ii©-t?*7 > -y > + -Tfc £ c GMPOM 
^ISiiAN P t§: 3$ 5 . 3±0. 4 pmo 1 e/mltib!3» 
S h a mi*&U J *m& (*ft€ft 2 . 0 ± 0 . 3 , & O* 3 . 4 ± 0 
. 5pmol e/ml) }Cj£^Ti^fii£*L, J- A N P 

* Mcp©rtBtt5 y h A N PftKtt S h a mSt 8 3 ± 8 
pg/mlTS.ofc©(C*fL. ftHPTii 1 3 9 ± 1 9 p g/m 1 

AN Pa#»(c*jtf «rtHtt5 7 hANPiglil 1 3 ± 

1 0 p g/m 1 £&{fiH[S]£* U i>E*JBifcrt<»iW3*lfc 

* rt^ *tttttc43^T{i a - h A NPS4Hi&t7 «y H 

- SJjcTfiW 2 4 *|UJ r £ L> KiR^R^t h 'J 
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t (i A N PS4ICJ: & f '1 fF ffl tetg£3 tlfc^o /c 0 

C©<t9«c, ANPOl il Pal 8 M ft ft -5- ic <fc «9 4>JfE*©^J& 

j&< $|J £ ft 6 £ tt<*Ztitzo COl^ *lRt>'*^fIIt{ii 
# ri< ^ o /c d tfrt>, AN POftffltefe^Srgtffc^C^f;:^ 
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EflIM : i 

mn<DK^ : 2 8 

: 7; / S 

Ser Leu Arg Arg Ser Ser Cys Phe Gly Gly Arg Met Asp Arg He Gly 

15 10 15 

Ala Gin Ser Gly Leu Gly Cys Asn Ser Phe Arg Tyr 

20 25 

B£?iJ#-t : 2 
B£?iJ©ft£ : 2 8 

E7>J 

Ser Leu Arg Arg Ser Ser Cys Phe Gly Gly Arg He Asp Arg He Gly 

15 10 15 

Ala Gin Ser Gly Leu Gly Cys Asn Ser Phe Arg Tyr 

20 25 

iE^JS^- : 3 
S£?iJ©g£ : 2 2 

mnom : t i j m 

E?IJ©»» : ^7f" K 
E*J 
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Cys Phe Gly Gly Arg Met Asp Arg He Gly Ala Gin Ser Gly Leu Gly 

15 10 15 

Cys Asn Ser Phe Arg Tyr 

20 

mmv&z : 3 2 

mnom r i j m 

Ser Pro Lys Met Val Gin Gly Ser Gly Cys Phe Gly Arg Lys Met Asp 

15 10 15 

Arg He Ser Ser Ser Ser Gly Leu Gly Cys Lys Val Leu Arg Arg His 

20 25 30 

@£ ?|J # : 5 
lE^J©g$ : 2 4 
Be^ijOM : 7 * J Wt 

se?ij©M : K 

Ser Ser Asp Cys Phe Gly Ser Arg He Asp Arg He Gly Ala Gin Ser 

15 10 15 

Gly Met Gly Cys Gly Arg Arg Phe 

20 

B2yiJ#-t : 6 
Se^J©^^ : 3 2 

2 3 



WO 98/34636 PCT/JP98/00483 

Ser Pro Lys Thr Met Arg Asp Ser Cly Cys Phe Gly Arg Arg Leu Asp 

15 10 15 

Arg He Gly Ser Leu Ser Gly Leu Gly Cys Asn Val Leu Arg Arg Tyr 

20 25 30 

mnm^ : 7 

SE?i]©^$ : 4 5 

Ser Gin Asp Ser Ala Phe Arg He Gin Glu Arg Leu Arg Asn Ser Lys 

15 10 15 

Met Ala His Ser Ser Ser Cys Phe Gly Gin Lys He Asp Arg He Gly 

20 25 30 

Ala Val Ser Arg Leu Gly Cys Asp Gly Leu Arg Leu Phe 
35 40 45 

E*J#-^ : 8 
B£?iJ©gS : 2 9 

mmvw. : 7 ^ J Wt 

mm 
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Met Met Arg Asp Ser Gly Cys Phe Gly Arg Arg He Asp Arg He Gly 

15 10 15 

Ser Leu Ser Gly Met Gly Cys Asn Gly Ser Arg Lys Asn 

20 25 
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f£ 3fc <D $g B§ 

* ft it L ft * $1 K * * » f& 9t 1 1 Z & BE * tc 2 o* < & (it ff m ffl IS 
SUM, 

* Stt^ig 3 fc IB « © g H iM $| e 

5. ± Y 'J <5 A fij SI ^ 7° K*<JHtt^ h U AfiJ^7°^ KT*& 
Si»*3S3 icIB«&©Elg*&JMo 
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